
THESE GUIDELINE DRAWINGS REPRESENT TYPICAL DETAILS 

FOR THE DESIGN AND DETAILING OF PRECAST CONCRETE 

BOX CULVERTS.

THESE SHEETS ARE INCLUDED TO PROVIDE AN EXAMPLE OF 

THE DRAFTING LAYOUT OF TYPICAL BOX CULVERT STRUCTURES.  

SEVERAL DIFFERENT CULVERT TYPES ARE SHOWN.  THE 

DETAILS WILL COVER A MAJORITY OF BOX CULVERTS USED IN 

UTAH.

ALL REINFORCING STEEL DIMENSIONS ARE TO THE CENTERLINE

OF THE REINFORCEMENT.

SIZES OF ELEMENTS:

WIDTH:  THE MAXIMUM WIDTH OF THE ELEMENT AND ANY 

            PROJECTING REINFORCING SHOULD BE KEPT BELOW 

            14FT FOR SHIPPING REASONS

WEIGHT: THE MAXIMUM WEIGHT OF EACH ELEMENT SHOULD 

            BE KEPT TO LESS THAN 100KIP.  

HEIGHT: MAXIMUM HEIGHT OF ANY ELEMENT INCLUDING 

            PROJECT REINFORCING SHOULD BE KEPT TO 

            LESS THAN 10 FT FOR SHIPPING REASONS.

IT IS THE DESIGNER’S RESPONSIBILITY TO:

REVIEW THE CONTRACTOR’S DESIGN SUBMITTAL FOR THE BOX

CULVERTS.  PRECAST BOX CULVERTS ARE DESIGNED AND

DETAILED BY THE CONTRACTOR IN ACCORDANCE WITH THE SPECIAL

PROVISION "2645S PRECAST CONCRETE BOX CULVERT".

DESIGN AND DETAIL ALL OTHER BOX CULVERT COMPONENTS,

SUCH AS CUTOFF AND RETURN WALLS, NOSINGS, WINGWALLS,

HEADWALLS AND APRONS.

LIST THE GEOTECHNICAL REQUIREMENTS OF THE SITE ON

THE PLANS. 

DRAW PLAN VIEW, END ELEVATION, TYPICAL TRANSVERSE

SECTION, AND  LONGITUDINAL SECTION IN ACCORDANCE WITH

BRIDGE MANUAL SECTION 4.

APPLICABLE GENERAL NOTES ARE TO BE INCLUDED IN THE

PLAN SET.

GUIDELINES IMPLEMENTATION GENERAL NOTES INDEX OF SHEETS

PRECAST BOX CULVERTS GENERAL NOTES

GNBC-1 PRECAST BOX CULVERT - GENERAL NOTES

BC-1   PRECAST BOX CULVERT - TYPE 1 FLARED WINGWALLS

BC-2   PRECAST BOX CULVERT - TYPE 2 PARALLEL WINGWALLS

BC-3   PRECAST BOX CULVERT - TYPICAL DETAILS

DESIGN BOX CULVERTS IN ACCORDANCE WITH AASHTO LRFD

BRIDGE DESIGN SPECIFICATIONS, 4TH EDITION WITH ALL

INTERIM PROVISIONS EXCEPT AS NOTED OTHERWISE.

CONCRETE:    f’c = 4,000 PSI

REINFORCING STEEL (COATED)    fy = 60,000 PSI

USE THE UTAH DEPARTMENT OF TRANSPORTATION STANDARD

SPECIFICATIONS FOR ROAD AND BRIDGE CONSTRUCTION

(THE LATEST EDITION AND SUPPLEMENTS THERETO WHICH

ARE IN EFFECT AT THE DATE OF REQUEST FOR BIDS)

FOR MATERIALS, CONSTRUCTION AND WORKMANSHIP.

SHOW LIFTING LOCATIONS ON THE PLANS FOR ALL ELEMENTS 

EXCEPT THE CULVERT SECTIONS.

THE CULVERT DIMENSIONS SHOULD BE CONSISTENT WITH THE

HYDRAULIC CHARACTERISTICS OF THE WATERWAY.  HOWEVER,

SIZE SELECTION SHOULD BE COORDINATED WITH THE

MANUFACTURERS TO BE CONSISTENT WITH STANDARD SIZES

THAT ARE READILY AVAILABLE.

COAT ALL MILD REINFORCEMENT AND WELDED WIRE

PER UDOT  SPECIFICATIONS UNLESS OTHERWISE NOTED.

THE CONTRACTOR MAY SUBSTITUTE ALTERNATE LEVELING 

DEVICES PROVIDED THEY CAN PRODUCE A STRUCTURE 

WITHIN THE SPECIFIED ERECTION TOLERANCES.

CHAMFER ALL EXPOSED EDGES AND CORNERS 3/4".

SHOW ESTIMATED SHIPPING WEIGHTS FOR ALL PRECAST 

ELEMENTS ON CONTRACT DRAWINGS.
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SEE TYPE II DETAILS

SHEET BC - 2

PRECAST TWIN 

CELL BOX 

CULVERT

SEE TYPE I DETAILS

THIS SHEET 

NOTE: PRECAST TWIN CELL BOX SHOWN,

      SINGLE CELL SIMILAR

PRECAST HEADWALL

PRECAST CULVERT SECTION

WITHOUT TOP

PRECAST CUTOFF/

RETURN WALL

PRECAST APRON

SLAB

PRECAST

CUT-OFF

WALL

PRECAST

NOSING

PRECAST CONCRETE

WINGWALL (TYP.)

PRECAST

HEADWALL

KEY PLAN

PRECAST WALL STEM

GRADE

OPTIONAL

CONST. JT.

V
A

R
I

E
S

RUN GROUT PORT

TO REAR FACE

�" GROUT JOINT

2" GAP FILL W/ GROUT

PRECAST FOOTING

�" GAP FILL W/ GROUT

GROUTED SPLICE 

COUPLER (TYP.)

SEAT PRECAST ONTO

FOOTING

GROUTED PIN

PORT

FILL WITH 

GROUT

6
"
 

M
I

N
.

3
"
 

C
L
.

PRECAST WINGWALL SECTION B

LEVELING 

DEVICE

(TYP.)

PLACE FLOWABLE BEDDING

CONCRETE UNDER FOOTING

TWIN CELL CULVERT SHOWN.

SINGLE CELL SIMILAR.

NOTE:

SKEW ANGLE

SEE DETAIL A

JOINT

PRECAST HEAD WALL PRECAST CULVERT SECTION

PRECAST CUT-OFF WALL (TYP.)

SEE DETAILS

3" DIA. HOLE

W/ GROUTED

PIN (TYP.)

PRECAST

SLAB APRON

PRECAST CUT-OFF WALL

SEE NOSE SECTION DETAIL

SHEET BC-3

�" JOINT (TYP.)

INTERMEDIATE PRECAST

SUPPORT WALL DETAILS

SIM. TO RETURN WALL 

(IF NECCESSARY)

A

A

2
’
-
0
"

M
A

X
.

(
T

Y
P
.
)B

B

3’-0" MAX.

(TYP.)

PLAN OF PRECAST 
BOX CULVERT TYPE I

PRECAST FOOTING (TYP.)

PRECAST WALL STEM

4
"

3
"

2
"

F
L

O
W

FOOTING BELOW

PRECAST WALL 

STEM

PRECAST 

FOOTING

G
R

O
U
T

SKEW ANGLE

3
4" JOINT

FILL WITH

GROUT

(TYP.)

DETAIL A

PRECAST BOX 

SECTION

PRECAST NOSING

JOINT SEAL BETWEEN 

UNITS SEE DETAIL 

BC-3

TO BE DESIGNED BASED 

ON SITE CONDITIONS

EMBANKMENT SLOPE

GROUTED SPLICE

COUPLER (TYP.)

PRECAST HEADWALL

EXTEND GROUT TUBES

TO BACK FACE (TYP.)

6
"
 

M
I

N
.

"FOR TALL HEADWALLS

SEE NOTE"

ANCHORAGE AT 

4’-0" MAX

NOTE: FOR TALL HEADWALLS DESIGN AS CANTILEVER 

      RETAINING WALL. DESIGN FOOTING REINFORCING 

      TO SPAN CULVERT OPENING. PLACE EXPANSION 

      JOINT AT OUTSIDE EDGE OF CULVERT.

SECTION A

PRECAST CUT-OFF

WALL - SEE DETAIL

SHEET BC-2
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1
2
"

4’-0"

4"

E
M

B
E

D
.

SHIM TO GRADE

STRUCTURE BACKFILL

EXCAVATION 

LIMITS

EDGE OF CUT-OFF-WALL

SHALL ALIGN WITH EDGE

OF BOTTOM SLAB

3’-0" O.C.

CAST 3" DIA. HOLE IN BOTTOM

SLAB OF END UNIT.  FILL HOLE WITH

NON-SHRINK GROUT AFTER

INSTALLATION.

NOTE: DEPTH OF CUT-OFF/RETURN WALL BASED ON

      PROJECT SPECIFIC REQUIREMENTS

RETURN WALL

PLACE FLOWABLE BEDDING

CONCRETE UNDER CUT-OFF

AND RETURN WALLS

S
E

E
 

N
O

T
E

PRECAST CUT-OFF WALL DETAIL
WITH RETURN WALL

DRILL 2" DIA. HOLE &

GROUT #6 BAR INTO

CUT-OFF WALL AFTER

PLACING CULVERT END

SECTION

12"

4’-0"

PRECAST CULVERT

PRECAST CULVERT

SECTION W/O TOP

EMBANKMENT SLOPE

4"x4" CHAMFER

PRECAST BOX SECTION

PRECAST HEADWALL (SEE NOTE)

PRECAST CUT-OFF/RETURN

WALL. THIS SECTION IS A

HALF OF THE PRECAST CULVERT

NOTE: SHORT STEM OF HEAD WALL SHOWN.

      FOR TALLER WALLS, DETAILS SIMILAR

      TO THE PRECAST WINGWALL SECTION

      MAY BE USED.

JOINT SEAL  

BETWEEN

UNITS

(TYP.)

6
"
 

M
I

N
.

PRECAST BOX CULVERT TYPE II
LONGITUDINAL SECTION

PRECAST HEADWALL

PRECAST TAPERED

END UNIT (TYP)4"x4" CHAMFER

(TYP.)

PRECAST CUT-OFF

WALL (BELOW)

ANCHORAGE FOR PRECAST HEADWALL

DESIGN FOR PROJECT SPECIFIC

REQUIREMENTS (TYP.)

PRECAST RETURN

WALL (SEE DETAILS)

NOTE: DOUBLE CELL CULVERT SHOWN SINGLE CELL SIMILAR

PLAN - PRECAST CULVERT TYPE II

1
2
"

4"

E
M

B
E

D
.

SHIM TO GRADE

EXCAVATION 

LIMITS

EDGE OF CUT-OFF-WALL

SHALL ALIGN WITH EDGE

OF BOTTOM SLAB

3’-0" O.C.

PLACE FLOWABLE BEDDING

CONCRETE UNDER 

CUT-OFF-WALL

CAST 3" DIA. HOLE IN BOTTOM

SLAB OF END UNIT.  FILL HOLE WITH

NON-SHRINK GROUT AFTER

INSTALLATION.

NOTE: BRACE CUT OFF WALL IN PLACE 

      DURING BACKFILLING. PLACE BACKFILL 

      EQUALLY ON BOTH SIDES.

S
E

E
 

N
O

T
E

PRECAST CUT-OFF WALL DETAIL
WITHOUT RETURN WALL

STRUCTURE

BACKFILL

DRILL 2" DIA. HOLE &

GROUT #6 BAR INTO

CUT-OFF WALL AFTER

PLACING CULVERT END

SECTION
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BC - 3

CULVERT SIDEWALL THICKNESS

TO BE DETERMINED BY 

THE CONTRACTOR

CAST THREADED

INSERTS

W W

W/2 W/2 W/2 W/2

1" DIA. STAINLESS STEEL BOLT

WITH WASHER AND NUT.

2"

4"

1�" DIA.

HOLE (TYP.)

> LONGITUDINAL JOINT

  BETWEEN SECTIONS

1�" 1�"

PRECAST BOX CULVERT
PRECAST NOSE SECTION B

4"

GASKET

BOLT

NUT

CONTRACTOR TO

GROUT JOINT

1" DIA. X 24" LONG

THREADED ROD

JOINT SEAL

BETWEEN UNITS

CULVERT

SIDE WALL

OUTSIDE

FACE

L6"X4"X�"

X5" LONG

THREADED

INSERT

CLOSURE HARDWARE DETAIL

NOTES: 

1. CLOSURE HARDWARE IS TEMPORARY. AFTER INSTALLATION REMOVE ALL

   HARDWARE EXCEPT THREADED INSERT.

2. IF DESIRED, HEADWALL MAY BE CAST MONOLITHICALLY WITH END SECTION.

3. BOXES MUST BE PULLED TO A 1#2" GAP TO ACHIEVE

   DIMENSIONS ON THIS PLAN

15"

JOINT WRAP 

W/ PRIMER

V
A

R
I

E
S

HOT DIPPED

GALVANIZED BOLT

EMBANKMENT 

SLOPE

6
"
 

M
I

N
.

3" DIA. HOLE GROUT

SOLID AFTER INSTALLATION

OF COIL ROD

SHORT HEADWALL DETAIL

VARIESVARIES

NOTES: 

1. HEADWALL DESIGN BASED ON SITE CONDITIONS

2. IF DESIRED, HEADWALL MAY BE CAST MONOLITHICALLY WITH END SECTION.

3. FOR TALL HEADWALLS DESIGN AS A CANTILEVER RETAINING WALL

   SEE DETAILS ON SHEET BC-1

6" CHAMFER

NOTE: FOR TOP SLAB LESS THAN 8", USE 4" CHAMFER

TOP SLAB INLET EDGE DETAIL

SPAN

LIMITS OF 6" INLET CHAMFER-SEE DETAIL

CULVERT CHAMFER DETAIL

>  LONGITUDINAL JOINT

BETWEEN SECTIONS

#4@12"

3-#5

DRILL HOLES AND 

GROUT INTO APRON

1�" 1�"

CULVERT SIDEWALL 

THICKNESSTO BE 

DETERMINED BY 

THE CONTRACTOR

PRECAST BOX CULVERT
PRECAST NOSE SECTION B

V
A

R
I

E
S

6"

PRECAST

FOOTING

FILL WITH GROUT

PRECAST CONCRETE 

APRON SLAB

PRECAST 

CUTOFF WALL

3
4" GAP

2" GAP

4
’
-

0
"

�" GROUT

JOINT1
2" GAP

PRECAST CUT-OFF WALL DETAIL

2’-0"

 

 

R
I

S
E

SPAN

SLOPE LINE EXCEPT

WHERE UNDISTURBED 

MATERIAL OBTRUDES

WITHIN THIS AREA

SYM ABOUT >

AFTER PLACING PRECAST NOSE SECTIONS, 

THIS JOINT TO BE FILLED BY "FLOATING" SAND

INTO IT.  USE ONLY ENOUGH WATER SO THAT AFTER

IT HAS DRAINED AWAY, THE SAND WILL TIGHTLY FILL

THE ENTIRE JOINT

GRANULAR FILL BORROW

NO BOULDERS OR ROCK FILL

PERMITTED WITHIN THESE 

LIMITS

 MIN.

(TYP.)

2’-0"

2
’
-
0
"

6"x6" HAUNCH

(TYP.)

SEE CLOSURE 

HARDWARE DETAL

LIMITS OF STUCTURE 

BACKFILL (TYP.)
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C
K

N
E

S
S

1" JOINT

PRECAST BOX CULVERT
TYPICAL SECTION

NOTE: TWIN CELL CONFIGURATION SHOWN

      SINGLE CELL CONFIGURATIONS SIMILAR
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